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USE OF DERIVATIVES OF VALPROIC ACID AND 2 -VALPROENIC 
ACID AMIDES FOR THE TREATMENT OF MANIA IN BIPOLAR 

DISORDER 

5 This invention is a continuation-in-part and claims the 
benefit of U.S. Provisional Application No. 60/220,102, 
filed July 21; 2000, the contents, of which are hereby- 
incorporated by reference into this application. 

10 Throughout this application, various references are 
referenced by short citations within parenthesis.- Full 
citations for these references may be found at the end of 
the specification, immediately preceding the claims. These 
references, in their entireties, are hereby incorporated by 

15 reference to. more fully describe .the state of the art to 
which this invention pertains. ' , 

Field of the Invention \ , ....... ', 

o ' • 

20 Disclosed is a method for the treatment' of mania in bipolar 
disorder using derivatives of valproic acid and 2- 
valproenic acid amides . 

Background of the Invention 

♦ 

25 

Affective disorders refer mainly to changes in mood rather 
than thought disturbances '(Rang, H.P., M.M. Dale and J.M. 
Ritter). . Depression is the most common manifestation, 
although it also includes mania. In many respects the 
30 symptoms of mania are opposite to those of depression. 
Whereas the symptoms of depression include a feeling of 
misery, apathy, and low self-esteem, those of mania include 
excessive exuberance, enthusiasm and self-confidence. 



• 
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than thought disturbances (Rang, H.P., M.M. Dale and J.M. 
Ritter) - Depression is the most common manifestation, 
although it also includes mania. In many respects the 
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Whereas the symptoms of depression include a feeling of 
misery, apathy, and low self-esteem, those of mania include 
excessive exuberance, enthusiasm and self-confidence. 
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to the hyperactivity of the manic patient . The reversal of 

the induced hyperactivity in rodents, by pretreatment with 

a drug indicates the possible efficacy of this drug in the 

treatment of human mania. The most consistent finding 

5 with Li + • (the standard drug for mania) in untreated 
r • 

animals, is the reduction inr rearing (Johnson, F.N.).. 
Rearing is followed in the models by observing the vertical 
activity of the animals. 

10. Bialer et al . describe a series of derivatives of yalproic ' 

acid amides and 2-valproenic acid •'for the effective 

. i' 
treatment of epilepsy and- other neurological disorders 

(U.S. Patent No. 5,585,358). 
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Summary of the Invention 



10 



It has been surprisingly observed that the valproic acid 

•amide ■ of Bialer et al . (U.S. Patent No. 5,585,358), 

Compound I below, decreases amphetamine- induced 

hyperactivity. The subject invention ( .provides a method for 

the treatment' of mania in bipolar disorder using 

1 

derivatives of valproic acid amides and 2-valproenic acid 
amides. 

The subject invention provides a method of treating mania 
in bipolar disorders in a subject. The invention comprises 
the administration of a therapeutically effective amount of 
a derivative of a valproic acid amide or a 2-valproenic 
acid amide having one of the following structures: 



20 




o 



(CH 2 )n 




NR 2 R 3 



or. 



25 
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wherein R 2 , R 2 , and R 3 are independently the same or 
different and are hydrogen, a C^-Cg alkyl group, an 
aralkyl group, or an aryl group, and n is an integer 
which is greater than or equal to 0 and less than or 
, equal to 3, 

or a • compound containing a valproic or a 2-valproenic 
moiety, as well as pharmaceutical compositions comprising 
these derivatives or compounds . 
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Detailed Description of the Invention 



15 



Disclosed is a method of treating bipolar disorder in a 
subject comprising administering to the subject a 
therapeutically effective amount, of a derivative of a 
valproic acid amide or a 2-valproenic acid amide having one 
of the following structures: 



2 0 




d 



(CH 2 )n 




NR 2 R 3 



or 



25 
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wherein R lt R 2 , and R 3 are independently the same or 
different and are hydrogen, a C X -C B alkyl group, an aralkyl 
croup, or an aryl group, and n is an integer which, is 
greater than or equal to 0 and less than or equal to 3 , to 
thereby treat the bipolar disorder. 

r 

The derivative may have the structure: 



10 




15 

The derivative used in the method may be in. the form of a 
pharmaceutical composition with a pharmaceutically 
acceptable carrier. The derivative may also be in the . f prm 
of a pharmaceutically acceptable salt. 

20 

The bipolar disorder may be mania. 
The subject may be human. 

2 5 In one embodiment, the invention provides the derivative of 

formula I hereinabove shown wherein the C^-Cg alkyl group 
is a linear chain alkyl group. In another embodiment, the 
invention provides the derivative of formula I hereinabove 
shown wherein the C 1 -C 6 alkyl group is a branched chain 

3 0 alkyl group. . In yet another embodiment, the invention 

provides the derivative" of formula I hereinabove shown 
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wherein the .aralkyl grouf) is a benzyl, eilkyibenzyl , 
hydroxybenzyl a lkoxycarbonyl benzyl , aryioxycarbonylbenzyl , 
carboxybenzyl , ni trobenzyl ' cyanobenzyl ( or halobenzyl 
group. In still another embodiment, the invention provides 
5 tt>e derivative of formula I wherein the aryl ; group is a 
phenyl, naphthyl , anthracenyl, pyridinyl, indclyl, f uranyl , 
alkylphenyl, hydroxyphenyl , " alkoxycarbonylphenyl , 

aryloxycarbonylphenyl, ni trophenyl cyanophenyl , halophenyl 
aroup, mercaptophenyl , or aminophenyl group. 

10 

i' . i' 

In one embodiment, the invention provides the derivative of* 
formula II hereinabove shown wherein the C 1 ~C 6 alkyl group 
is a linear chain alkyl group. In another embodiment, the 
invention provides the derivative,' of formula II hereinabove 

15 shown wherein the C 1 -C 6 alkyl group is a branched chain 
alkyl -group. In still- another embodiment, the invention 
provides the derivative of formula II hereinabove- shown 
wherein the aralkyl. group is a benzyl, alkylbenzyl, 
hydroxybenzyl, alkoxycairbonylbenzyl , aryloxycarbonylbenzyl , 

2 0 carboxybenzyl, ni trobenzyl, cyanobenzyl, or halobenzyl 
group. In yet another embodiment, the invention provides 
the derivative of formula II hereinabove shown wherein the 
aryl group is a phenyl, naphthyl, anthracenyl, pyridinyl, 
indolyl, f uranyl , alkylphenyl, hydroxyphenyl, 

2 5 a lkoxycarbonyl phenyl , aryloxycarbonylphenyl , ni trophenyl , 
cyanophenyl, halophenyl.' group, mercaptophenyl, or 
aminophenyl group. 

Some of the derivatives used in this invention possess 



WO 02/07677 W W PCT/USV1/23116 

. -8- 

chiral centers. It is a further embodiment of this 
invention that these derivatives may comprise substantially 
pure D or L enantiomers or racemic mixtures. It is to, be 
understood that derivatives of the general formula II may 
5 be of the E- (trans) or Z- (cis) geometric configuration , or 
a mixture thereof . r 

i 1 

In the practice of the invention/, the amount of the 
derivative incorporated in the pharmaceutical composition 

10 may vary widely. Factors considered when determining the 
precise amount are well known to those skilled in the art. 
Examples of such factors include, but are not limited to, 
the subject being treated, the specific pharmaceutical 
carrier, and route of administration being' employed &nd the 

15 frequency with which the composition is to be administered. 

In one embodiment, the effective amount of derivatives .of 
valproic acid amides and 2-valproenic acid amides for the 
treatment of mania in bipolar disorder comprises an amount 

20 from about 10 to about 1,000 mg . The effective amount may 
also be an amount from about 10 mg to about 500 mg . 
Additionally, the effective amount may comprise an amount 
from about 50 mg to about '500. The effective amount may 
additionally comprise an amount from about 100 mg to about 

2 5 2 50 mg. Also, the effective amount may comprise an amount 
from about 150 mg to about. 200 mg . 



In a preferred embodiment, the derivative is administered 
in a pharmaceutical composition which comprises the 
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derivative and a pharmaceut f cally acceptable carrier. As 
used herein, the term- "pharmaceutically acceptable carrier" 
encompasses any of the standard pharmaceut ically accepted 
carriers, such as a phosphate-buffered saline solution, 
5 w^ter, emulsions such as an oil/water emulsion or a 
triglyceride emulsion, various/ types of wetting agents., 
tablets, coated tablets, and capsules. An example of an 
acceptable triglyceride emulsion useful in the intravenous 
^npl intraperitoneal administration of the derivatives is 
10 the ■ triglyceride emulsion commercially known as* 
Intralipid®. •' ' 



Typically, such carriers contain excipients such as- starch, 

milk, sugar, ■ certain types of cJLaf , gelatin, stearic acid, 

i. ■ 

15 talc, vegetable fats or oils," gums, glycols, or* other known 
excipients i Such carriers may also include flavor and 
color additives or other ■•ingredients . • • 



In the practice of the invention, the administration of the 
20 pharmaceutical composition may be effected by any of the 
well known methods including, but not limited to, rectal, 
oral, intravenous, intraperitoneal, parenteral, 

intramuscular, transmdermal , subcutaneous or topical 
administration. Topical administration can be effected by 
25 any method commonly known to those skilled in the art and 
include, but are not limited to, incorporation of the, 
pharmaceutical composition into creams, ointments, or 
transdermal patches. 
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The invention further provides a pharmaceutical composition 
which comprises any derivative of Formula I or II in a 
amount which is therapeutically effective to treat" mania in 
bipolar disorder and a pharmaceuticaily acceptable carrier. 
5 The invention encompasses a pharmaceutical composition; as 
hereinabove described wherein the carrier is a solid and 
the composition is a tablet. The inventior^ also 

encompasses a pharmaceutical composition as hereinabove 
described wherein the carrier is a gel and the composition 
10 'is a suppository. The invention further encompasses a 
pharmaceutical composition as hereinabove described wherein 
the carrier is a liquid and the composition is a solution. 

The following Experimental Details are set forth to. aid in 
15 an understanding of the invention, and are not intended, 
and should not be construed, to .limit in any way the 
invention set forth in the claims' which .follow thereafter'. 
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Experimental Details 

I . . Synthesis of Compound 1 



Compound 1 




10 



15 



20. 



Compound 1 was prepared as disclosed by Bialer et al . (U.S. 
Patent 5, 585,358) . 



II. Experimental Examples 

Evaluation of possible anti-bipolar effects of Compound 1 
was followed in the amphetamine -induced hyperactivity model 
of mania in rats. Activities of rats were followed' in "an. 1 
activity meter (Elvicom, Israel) based on 2 levels laser 
beams and equipped with a computerized system that can 
count the vertical movements of rats (rearing) . Activities 
were recorded for -30 min for each session, and the 
resultant appropriate movement reported per 3 0 min. Rats 
were housed under a 12 hr light /dark cycle and,' the 
behavioral testing was conducted in the light phase. 



The activities of rats following treatment with Compound 1, 
Li* (the standard drug for mania), and a control group were 
25 followed before and after being challenged with 
amphetamine. The statistical analyses were conducted using 
a two way ANOVA for the effects of drugs, amphetamine 



WO 02/07677 ^ PCT/US01/23116 

-12- 

(repeated measure) and the drug- amphetamine interaction. 



In these experiments 3 0 male Sprague Dawley (weighing 2 00- 
250 g) rats were equally divided into 3 treatment groups: 
5 control, Li" (6 mg/kg by gavage) ) , and Compound 1 (200 
mg/kg by gavage) (Drugs were suspended in 5% methyl 
cellulose) . Half of the rats in each group were challenged 
(administered) amphetamine (0.5 mg/kg subsutaneously 

(s'. c.)) and the other half was given saline (s.c). Ten 

i 

10 minutes later all rats were placed in the activity meter. 
One week later the procedure was repeated, except that the 
order of treatment was reversed; those rats which received 
saline on the first day were given amphetamine and those 
given amphetamine the first day, were administered saline. 



15 



III. Results 



The results of the experiment employing Compound 1 are 
shown in Table 1. Hyperactivity in the rats was induced 
after the amphetamine challenge, as indicated by, the 
20 increase in rearing (vertical movements) compared to saline 
challenged animals in the control group. 

Treatment with Compound .1 .reduced the rearing when animal 
were challenged with amphetamine compared to control 
25 animals challenged with atmphetamine (p=0.06) (Table 1) . 
This effect is in a similar direction to that observed with 
Li + . 
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Table 1 

Activities of rats on Compound 1 or Li* after a challenge 
with saline or amphetamine. ; i 



10 



Challenge 


Saline 




Amphetamine 






Mean 

activity 


SD 


Mean Activi ty 


3D 


Vertical Activity (Rearing) 
Treatments 




Control 


102.9 


83.7 


181.4 . . 


138 :3 


Li 


59 . 8 


45 


126.7 


173 .1. 


Compound 1 


34.1 , 


26 


71.3 


4 9.4 



SD, standard deviation 



15 hi pcussion . '' : - ' 

The effects of Compound 1 in rats have been evaluated in 
comparison with that of Li + , a. well established drug for 
the treatment of bipolar disease. Compound 1 was, tested in 

2 0 the amphetamine -induced hyperactivity model, that is well 
accepted as a model of bipolar disease (mania phase) . The 
end point criteria was reduction in vertical movements 
'(rearing). Compound 1 decreased the induced rearing in a 
similar manner as Li\ indicating that Compound 1 and the 

25 claimed valproic acid amides , and 2-valproenic acid amides 
are effective for the treatment of ' mania in bipolar 
disorder. 



f 
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What is claimed 

1. A method of treating bipolar disorder in a subject 
comprising administering tc the subject i a 
therapeutically effective amount of a derivative of a 
5 valproic acid amide or a 2-valproenic acid, amide 

having one of the following strUcures: 



15 ' 



II 




20 wherein R lt R 2 , and R 3 are independently the same or 

different and are hydrogen, a. C 1 -C 6 alkyl group, an 
aralkyl group, or an aryl group, and n is an integer 
which is greater than or equal to 0 and less than or 
equal to 3, to thereby treat the bipolar disorder. 



2. The method of -claim' 1, wherein the derivative .has the 




3. The method of claim 1, wherein the derivative is in a 
pharmaceutical composition ; with a pharmaceutically ; 

10 acceptable carrier. 

i 

4. The method of claim 1, wherein the derivative is in 
. the form of a pharmaceutical^ acceptable salt. 

15 5. The method of . claim 1, wherein the bipolar- disorder is 
mania. 

6. The method of claim 1, wherein the subject is human. 

20 7. The method of claim 1, wherein the route of 
administration is selected from the group consisting 
of oral,, parenteral) intraperitoneal, intravenous, 
intramuscular, transdermal, subcutaneous, topical and 
rectal administration. 



25 
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£. The method of claim 1, wherein the effective amount is 
an amount from about 10 mg to 1,.000 mg . 

9 . The method of claim 8, wherein, the effective amount is 

5 an amount from about 50 mg to 500 mg . 

i' 

i 

10. The method of claim 1, wherein the derivative has 
structure I and the C 1 -C 6 alkyl group is. a linear 
chain alkyl group. 
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11. The method of claim i, wherein the derivative has 
structure I and the C a -C 6 alkyl group- is a branched 
chain alkyl group. 



15 12 . The method of claim 1, wherein the derivative has 
structure I and the aralkyl group is selected from the 
group consisting of a benzyl; alkylbenzyl, 
hydroxybenzyl, alkoxycarbonylbenzyl, 
aryloxycarbonylbenzyl , carboxybenzyl , nitrobenzyl , 

20 cyanobenzyl , and halobenzyl .group. 



12. The method of claim 1, wherein the derivative has 
structure I and the aryl group is selected from the 
group consisting of a phenyl, naphthyl , anthracenyl, 
25 pyridinyl, indolyl , f uranyl , alkylphenyl, 

hydroxyphenyl , alkoxycarbonylphenyl, 
aryloxycarbonylphenyl , nitrophenyl , cyanophenyl , 



i 
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halophenyl group, mer<paptdphenyl , and aminophenyl 
group. 



14. 'The method of claim 1, wherein the derivative has 
structure. II and the C^-C^ alkyl group is a linear 
chain alkyl group. 



l'5.' The method at claim 1, wherein the derivative has 
structure II and the C^-Cg alkyl group is a branched 

( < v 

10 chain alkyl group. 

16. The method of claim 1,. wherein the derivative has 
structure II and the aralkyl group is selected frpm 
the group consisting of a benzyl, alkylbenzyl , 

15 hydr.oxybenzyl'.,, - .a l,k o.x y c. a,r b o n y lb e n z y 1 , . 

aryloxycarbonylbenzyl, carboxybenzyl , nitrobenzyl 

cyanobenzyl , and' halobenzyl'. group . 

t 

17. The method of claim 1 ', wherein the derivative has 

20 structure II and the aryl group is selected from the 

t' 

group consisting of a phenyl, naphthyl , anthracenyl, 
pyridinyl, indolyl, f uranyl , slkylphenyl , 

hydroxyphenyl, ' alko x y carbonylphenyl , 
aryloxycarbonylphenyl-, nitrophenyl , cyanophenyl , 
2 5 halophenyl group, mercaptophenyl , and aminophenyl 

group. 



